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Climate change is becoming one of the most serious challenge facing the Sub-Saharan Africa (SSA) 
and has been identified a vulnerable region1 particularly, Ethiopia, because of its high 
dependence on natural resources like seasonal rivers and streams, and rain-fed agriculture2. The 
present climate-related stressors such as drought, flood and rainfall variability, combined with 
low adaptive capacity, make SSA countries extremely vulnerable to climate change in the future. 
Ethiopia is already extremely susceptible to climate related events and projections indicate that 
the impacts are likely to affect the country in the future. In many areas, extreme and variability 
of weather is now the norm: rainfall is irregular and unpredictable; some regions experience 
frequent droughts during the long rainy season or severe floods during the short rains. The arid 
and semi-arid areas are particularly hard hit by these extreme changes putting the lives of 
millions of households and their social and economic activities at risk. Furthermore, apart from 
climate change other forces such as urbanization, technology and demographics are likely to put 
more pressure on the resources such as water, energy and ecosystems [2,4]. Prediction indicates 
that by 2050 the current population of Africa will double to 2.4 billion and the SSA agricultural 
output will have fallen by 10% due to global warming [5]. An implication that if nothing is done, 
only about 13% of SSA food needs will be met by 2050, thereby threatening the livelihoods of 
about 65% of the active people working in agriculture. But while these trends depict some 
formidable challenges, they also present opportunities that could be leveraged, such as investing 
in Climate-Smart agriculture (CSA) – to adapt and build resilience to climate change, sustainably 
increase agricultural productivity and income, and reduce greenhouse gas emissions – to achieve 
sustainable livelihoods as we forge into the future.  
 
Evidence from CSA country profiles conducted in Ethiopia and other countries provides a nice 
entry point evaluating the viability of CSA practices in the Agricultural Commercialization Clusters 
(ACC). Some of key CSA practices associated with specific value chains incudes crop residue 
 
1 Globally, the 10 countries that are considered most threatened by climate change are situated in Africa 
and include: Sierra Leone, South Sudan, Nigeria, Chad, Ethiopia and Central African Republic and Eritrea 
(COP 24) 




management, mulching, organic fertilizer or compost, precision agriculture, crop rotation, alley 
cropping, improved cereal varieties and anti-erosion measures that are particularly important in 
cereals (maize, sorghum, teffs and wheat), tubers (potatoes), pulses (faba beans, chickpea), 
groundnuts, vegetables and bananas are notable from the profile reports [7–10]. 
 
To support the mainstreaming of climate into the ACC prioritized value chain compacts (wheat, 
maize, sesame, malt barley and horticulture crops – tomato, onion, banana, mango and avocado) 
the International Center for Tropical Agriculture (CIAT) proposes to develop climate risk and 
adaptation opportunity assessments for agricultural value chains. The analyses will be in the form 
of a Climate Risk Profile3 for ACC areas that will promote a tailored approach focusing on an 
assessment of exposure to climate risk, causes of vulnerabilities for value chains, and options for 
climate adaptation and resilience building technologies and practices. These Climate Risk Profiles 
will systematically describe key climate vulnerabilities, entry points for CSA in the ACC value 
chains, policy/institutional enabling conditions, and co-finance opportunities along the value 
chain. These profiles will take a full value chain approach assessing these issues from variety 
selection and provision of inputs, to on-farm production, to harvest storage and marketing 
tailored to agro-ecological contexts across the clusters. The development of the Climate Risk 
Assessment Profiles will build on past work conducted by CIAT and the CGIAR Programme in 
Climate Change, Agriculture and Food Security (CCAFS), to develop Climate Smart Agriculture 
Country Profiles in collaboration with the World Bank and other partners including FAO, USAID, 
DFID, among others4. 
Objective 
The objective of the value chain climate risk profiles is to identify climate change related 
vulnerabilities and risks, as well as opportunities for adaptation to these risks and vulnerabilities. 
This proposed work will be conducted with the primary purpose of informing stakeholders on the 
climate change risks and opportunities in priority value chains within the ACC.  It aims to facilitate 
the integration of context-specific and rigorous knowledge and information related to these 
 
3 https://ccafs.cgiar.org/publications/kenya-county-climate-risk-profiles  
4 https://ccafs.cgiar.org/publications/csa-country-profiles  
 
 
issues into ACC development plans and processes. These profiles will directly support ACC value 
chain compacts, as well as will increase national and sub-national stakeholders and institutions 
awareness on the need to mainstream climate change into agricultural programming, budgeting 
and policies. The overall objectives of development of ACC climate risk profiling for prioritized 
value chains are: 
• Provide information on current climate and possible future climate scenarios; 
• Identify climate change related vulnerabilities and risk for the population, livelihoods, 
investments, and the environment; 
• Identify potential adaptation and coping responses for climate risks identified across 
the prioritized value chains; 
• Understand institutional, program, and policy context for implementing CSA.  
More specifically, these profiles will provide valuable information which is useful to: 
• Inform ACC program implementation to help “climate-proof” interventions; 
• Highlight how ACC is climate smart; 
• Provide valuable information to policy institutions; 
• Guide private sector investments in agricultural risk management; 
• Support agricultural risk reduction and de-risk agriculture help enable lending and 
insurance. 
2. Methodology and Approach 
The Climate Risk Profiles will provide information on current climate and possible future climate 
scenarios and link this to the natural resource and socio-economic context of selected value 
chains. The profiles will draw on global and regional climate change projections. These will be 
downscaled and interpreted at zonal level showing changes in both variability and long-term 
change in climatic conditions. The degree of uncertainty will be clearly stated. Combining these 
climate data with information on the agricultural and socio-economic context, climate change 
risk and vulnerability will be assessed within different value chains/agro-ecological systems. The 
most up-to-date statistics will be used and consultation with relevant institutions and 
 
 
stakeholders at national and sub-national level including ATA’s Regional Transformation Councils 
(RTCs), chaired by Regional Presidents and ACC program management office (PMO) will ensure 
the risk profiles reflect the current reality and vulnerabilities faced by smallholder farmers, 
including their market access.  
CIAT will implement this project through a set of interrelated stages as described below: 
• Phase I: Planning & stakeholder engagements 
• Phase II: Execution of agreed plan 
• Phase III: Data analysis 
• Phase IV: Reporting 
• Phase V: Publication and Dissemination of the Climate Change Risk Profiles 
Climate Risk Assessment 
The Climate Risk Assessment approach in this study is adopted from previous studies in which 
climate change vulnerability risk is perceived as a result of interrelationship between sensitivity, 
exposure and adaptive capacity (Bourgoin et al. 2016; Macharia et al. 2015, IPCC 2014). According 
to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change risk results 
from the interaction of vulnerability, exposure, and hazard (see Figure below). 
 
Figure 1: Illustration of the key concepts of risk. Source, IPCC 2014, p. 1046  
 
 
Vulnerability encompasses a variety of concepts and elements including sensitivity or 
susceptibility to harm and lack of capacity to cope and adapt. Hazard refers to climate-related 
physical events or trends or their physical impacts. While exposure relates to the economic, 
social, or cultural assets in places and settings that could be adversely affected. 
Climate hazard analysis 
To quantify climate hazards, we will first calculate agro-climatic indices at a grid-cell (1 km 
resolution) scale using a set of metrics of crop responses to climate. Metrics used will include 
indicators of drought spell, heat stress, flooding, reduced crop cycle, total precipitation, mean 
temperatures, erosion risk and moisture stress. These metrics will be computed for all grid cells 
in the study area, for the historical and future scenarios, and for the all growing seasons. 
Additionally, we will analyze the trends in agro-climatic indices for each metric on a yearly basis 
and produce time series graphs (between 1981 to date) for all indices at national level. Finally, 
we will compute the absolute change in respect to the baseline for each metric.  
This hazard information will be analyzed relative to the impact on different production systems. 




Crop suitability modelling under progressive climate change 
The study will use climate data for current conditions sourced from WorldClim 
http://www.worldclim.org database and future conditions sourced from CGIAR Research 
Program on Climate Change, Agriculture, and Food Security (CCAFS, http://www.ccafs-
climate.org), both at a resolution of 1 km. For future climate data, we intend to use eighteen 
(Table 1) independent Global Circulation Models’ (GCMs) from Coupled Model Intercomparison 
Project Phase 5 (CMIP5) upon which the recent Fifth Assessment Report (AR5) of the IPCC is 
based (IPCC 2014). For each GCM model, four RCPs (2.6, 4.5, 6.0 and 8.5) will be used. Note that 
this list of models and the resolution of the downscaled data may change with new modeling 






Identification of adaptive strategies 
The objective of this activity is to identify current and potentially new innovations to reduce 
agricultural risk and adapt to climate change. This builds on information collected under 
biophysical modeling process and identification of adaptive strategies. They provide a foundation 
for understanding the risks and vulnerabilities for which the risk-reduction and climate 









The assignment will be addressed to achieve these specific key outcomes described below: 
i. Outcome 1: Contribute to climate risk awareness for selected value chain commodities 
and adaptation priorities. 
ii. Outcome 2: Contribute to climate informed investments and planning through the 
recommendations on priority innovations to manage climate risks in specific value chains.  
iii. Outcome 3: Provide specific recommendations for training materials and adoption rate 
measurement for monitoring and evaluation of the impact of identified innovations. 
iv. Outcome 4: Provide recommendations for farmers, policy makers and investors to make 
evidence-based decision to improve resilience on climate change, and variability and 
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